Breast augmentation requires planning with objective and rigorous criteria, which were standardized by the High Five system of Tebbetts. There are a many possible combinations based on access route, implant plane, and type of implant, enabling the best outcome for each patient. Method: Of 100 patients studied, 30 received anatomic implants and 70 received round implants in the retromuscular or subglandular position, with or without round block technique. All cases used periareolar access. Preoperative evaluation was performed according to the High Five system. Results: The round block technique was used more often with anatomic implants (43%). The subglandular plane was most commonly used (76.6%). Of 30 anatomic implants, 86.7% were placed in the subglandular plane. Of 70 round implants, 71.4% were placed in the subglandular plane. There were 4 cases of grade III and IV capsular contracture, which is more common with the use of round implants. The rate of rotation among anatomic implants was 10%, with 3 cases. Conclusion: There was a low complication rate, in accordance with published data. Periareolar access provided good results in all cases. The patient should be informed about the possibility of rotation with use of anatomic implants. 
INTRODUCTION
According to data from the International Society of Aesthetic Plastic Surgery (ISAPS), breast augmentation was the second most common intervention in Brazil in 2015 after liposuction, representing approximately 13% of all surgical procedures performed; breast augmentation continues to be one of the most requested plastic surgeries by Brazilian women 1 . This high incidence is also observed in worldwide statistics. The procedure has been performed for 40 years, since the invention of silicone breast implants, and continues to gain popularity among patients who seek to enhance the size and shape of the breasts 2 . The use of highly cohesive gel represented a major advance in the quality of breast implants. Both the round and anatomic format are available, with different volumes, projections, and texturizations. Polyurethane coated implants are also available. This huge range of implant types allows individualized results appropriate to each patient, although even the most experienced plastic surgeon may be uncertain of the best choice 2 .
The planning of breast augmentation with silicone implants involves important variables and options that determine the course of the patient in the short, medium, and long term. Preoperative decisions as to the type of implant, access route, and positioning above or below the pectoralis major should be individualized to achieve the best outcome for each patient 3 . Taking into account the 3 variables outlined above, more than 50 combinations are possible, demonstrating how complicated breast augmentation can be 4 . Although breast augmentation is historically characterized as a surgical procedure that places a breast implant within a space, it is known that there are more factors involved than just the surgical procedure. In fact, the non-surgical aspects of breast augmentation are probably more important than the procedure itself 4 . Many authors have considered these variables, based on their clinical experience, and have attempted to systematize algorithms for the choice of implants and evaluation of patients. For example, Tebbetts and Adams 3 developed the Tissue Characteristics of the Breast (T), Envelope (E), Parenchyma (P), Implant (I) and Dynamics (D) (TEPID) 4 system. Its successor, the High Five system, transforms subjective into objective variables using precise measurements. This systematic approach is aimed at reducing a rate of postoperative interventions that has remained between 15 and 24% at 2 to 3 years, according to the largest study available 4 .
OBJECTIVE
The objective of this study is to compare the incidence of complications associated with round and anatomic implants using periareolar access in primary breast augmentation, based on the objective High Five criteria of Tebbetts and Adams 3 for preoperative planning.
METHODS
The study followed the principles of the Declaration of Helsinki and all patients signed a Free and Informed Consent Form. Patients who underwent primary breast augmentation using the periareolar technique in a private clinic and the Plastic Surgery service at the Hospital dos Defeitos da Face, in São Paulo, SP, were evaluated by the author from 2008 to 2013. The patients were divided into 2 groups: 30 patients received anatomic implants and 70 received round implants. The High Five system recommended by Tebbetts and Adams 3 , which considers objective criteria, was used for procedure planning.
The variables evaluated, in order of priority, were: coverage of soft tissue and location of the surgical pocket; volume of the implant; type of implant, size and dimensions; and the ideal location of the inframammary fold.
All cases in the study underwent surgery based on these 4 factors; although not included in the initial assessment, the access route was defined as periareolar in all cases.
The preoperative evaluation required on average one hour, and the emphasis was on patient education regarding the procedure.
Four primary measurements were performed. 1. The thickness of clamped skin at the upper pole (Figure 1 ), which must be greater than or equal to 3 cm for subglandular or subfascial implants.
Clamping of the lower pole evaluates the thickness along the mammary groove; if this value is less than 5 mm, one should consider avoiding division of the lower origin of the pectoralis major (dual plane type 1) 5 ; the implant should be placed in the retromuscular space to maximize covering of the implant [5] [6] [7] [8] [9] [10] . 2. Width of the breast base (BM): This is the most important measurement in choosing the volume of the implant. It is measured from the parasternal edge at the origin of the pectoralis major, transversely to the more 3. Skin elasticity (EP): this is the second most important measurement in choosing the volume of the implant. This is performed by clamping the medial border of the areola and pulling it anteriorly to its maximum elasticity and measuring the anteroposterior extent of stretch with a caliper. (Figure 3) . A measurement of 2 to 3 cm is considered normal, less than 2 cm is fair, and 3 to 4 cm is considered flaccid. Measurements greater than 4 cm are considered inappropriate for breast augmentation without an additional procedure for skin removal [5] [6] [7] [8] [9] [10] . 4. The nipple-inframammary fold distance (M-SIM) is measured under tension with a tape measure, from the mid-point of the nipple to the groove (Figure 4 ). This measurement was performed in all cases, and the new position of the inframammary fold was set according to the dimensions of the implant of choice.
The choice of implant shape was based on the protocol described by Baptista et al. 7 , which divides the breast into vertical and horizontal axes; the relationship between these axes determines the choice of a round implant when they are proportionate, and an oval implant when the vertical dimension is greater than the horizontal dimension ( Figures 5 and 6 ). The vertical axis is the distance from the inframammary groove to the apex of the axillary fossa. The horizontal axis is defined by the distance from the anterior axillary line to 2 cm from the midsternal line. Round implants were chosen for patients with a round breast base and anatomic implants for those with an oval breast base.
All patients signed a Free and Informed Consent Form, as recommended by the Brazilian Society of Plastic Surgery (SBPC). Antisepsis with chlorhexidine gluconate in soap is routinely performed in the surgical field, followed by antisepsis with chlorhexidine alcohol solution.
A periareolar incision was performed in cases of breast augmentation in which measured skin elasticity was less than or equal to 4 cm and the breast had a round base. A periareolar incision was also performed in cases in which measured skin elasticity was greater than 4 cm, using the round block technique, as described by Benelli 8 , with nylon 2.0 in 2 opposing planes to maintain the size of the areola. The limit of periareolar skin resection is 6 cm, exceeded only in those cases in which the areola extends beyond these dimensions. The resulting size of the areola was established at 4 cm.
The irrigation of the implant pocket and washing of surgical gloves and implants is performed as recommended by Adams et al. 9 , using available antibiotics. The protocol adopted for washing uses a combination of cefazolin 1 g and garamycin 80 mg diluted in 250 ml of physiological saline.
After the pocket is opened, gauze moistened with saline solution at 2-8°C is applied for 10 min using manual compression. The compress is then removed and need for additional hemostasis is evaluated.
Repeat antisepsis is performed around the incision using chlorhexidine alcohol. The surgical gloves are changed and washed with an antibiotic solution.
Plastic film insulation is placed on the skin as a contact barrier, preventing contact of the implant with the skin and nipple; Steri-Drape was routinely used ( Figure 7) .
The author has routinely prescribed oral montelukast 10 mg for 3 months together with vitamin E at a daily dose of 800 IU, as a protocol for the prevention of capsular contracture.
Manual lymphatic drainage commences on the fifth postoperative day, and is performed 2 to 3 times per week, for a month on average. The use of a compression bra is started in the immediate postoperative period and maintained for 30 days.
Descriptive data were initially analyzed. Absolute and relative frequencies were calculated for categorical variables, and summary measures (mean, median, minimum, maximum, and standard deviation [SD]) were used for numeric variables.
Associations between 2 categorical variables were assessed using the chi-square test, or Fisher's exact test in cases with small samples. The comparison of means between 2 groups and more than 2 groups was performed using Student's t-test for independent samples and analysis of variance (ANOVA), respectively. An assumption of these 2 tests is normality of the data, which was verified with the Kolmogorov-Smirnov test.
For all statistical tests, a significance level of 5% was used.
Statistical analyses were performed using SPSS 20.0 statistical software.
RESULTS
Data from 100 women were analyzed; 30 received anatomic implants and 70 received round implants. The mean age was 31.8 years (SD = 9.1 years), with a minimum age of 18 years and maximum of 65 years (Figures 8 to 18 ).
The group receiving anatomic implants had a mean age of 34.1 years (SD = 9.7 years) and the group receiving round implants had a mean age of 30.9 years (SD = 8.8 years), with no statistical difference between groups (p = 0.111). Complications only occurred in the anatomic implant group. Rotation of the implant occurred in 3 patients, accounting for 10% of the sample (95% confidence interval [CI] = 2.1%-26.5%). Table 1 and Figures 1 and 8 show an association between type of implant used and morbid obesity (p = 0.027). Thus, there was a greater percentage of morbid obesity (13.3%) in patients undergoing surgery with anatomic implants compared to patients undergoing surgery with round implants (1.4%). The other variables showed no associations with the type of implant used. Due to sagging skin, round block technique was used proportionally more frequent in the anatomic implants, representing 43% of the sample, but was only used in 27.1% of the round implants. Non-completion of round block predominated in the group receiving round implants. The subglandular plane was the most used, representing 76.6% of the total sample. Of 30 anatomic implants, 86.7% were placed in the subglandular plane. Of 70 round implants, 71.4% were placed in the subglandular plane. The incidence of associated surgeries per type of implant was similar, at around 60% in the 2 samples; liposuction was the most common procedure, with an overall incidence of 34%. The use of implants of different volumes for symmetry was more common with round implants. Table 2 and Figure 9 show an association between the dissection plane and round block technique in all patients (p = 0.001) and the group with round implants (p = 0.001). Thus, in the group of patients with round implants and a retromuscular plane, there were no cases using round block technique, while in patients who underwent subglandular placement, round block technique was used in 38.0%.
Furthermore, patients who underwent subglandular placement also experienced greater use of round block technique (40.8%), compared to patients who underwent retromuscular placement (4.2%). Table 3 and Figures 10 and 11 show that the group of patients who received anatomic implants received a greater mean implant volume than the group of patients who received round implants (p < 0.001). In the round block and subglandular groups, there were no statistical differences in mean volume (p = 0.424) between those without round block and retromuscular plane and those without round block and subglandular plane.
DISCUSSION
In plastic surgery, many procedures rely on the prior experience of the surgeon. Any attempt to perform a procedure on a more objective basis is desirable. Citing an important example, Professor Ivo Pitanguy systematized reduction mammoplasty, thus allowing reproduction of his technique and facilitating the teaching of plastic surgery to residents. Patients present a wide variety of features in the skin envelope, parenchyma, and adjacent tissues, and the complication rate increases when these characteristics are not respected 6 . Accordingly, Tebbetts 4 developed the TEPID system of objective evaluation, which took into account the tissue of the patient as the most important factor in planning the implant.
The High Five system, also developed by Tebbetts 4 , was the successor to the TEPID system, and presented a more comprehensive and pragmatic approach to preoperative planning for breast implantation. This objective system was adopted by the author for routine use due to the predictability of results and a lower rate of reoperation 8 . Tebbetts 4 stated in the original article that the goal is to prioritize the well-being of the tissues in the long term and thus decrease reoperation rates; in a series of more than 2,000 cases, the reoperation rate was 3%, but decreased to 0.2% by changing the size of the implant.
Adams 10 , in a series of 300 cases, reported a 2.8% rate of reoperation. The author of this study encountered only 2 examples among 100 operated cases. The first case required an exchange of bilateral implants due to grade IV Baker capsular contracture in the left breast and grade III contracture in the right breast, 6 months after initial surgery.
The second case presented with grade IV capsular contracture in the left breast, and was managed with an exchange of implant and modification of the retromuscular plane. In this specific case, liposuction of the lateral region of the breast was performed, suggesting the possible existence of a connection between a probable seroma and occurrence of capsular contracture. Thus, the surgical revision rate was 2%, lower than the 4.2% described by Jewell and Jewell 11 and the 12.5% reported by Bengtson et al. 12 In no case was an exchange of breast implant required due to asymmetry. Only one case presented with clinically detectable asymmetry in the late postoperative period; this was preexisting, but, was more pronounced in the preoperative period. The patient was satisfied with the result, although the author offered surgical correction.
In the series studied, 24% of the implants were submuscular and 76% were subglandular. When choosing the location of the implant, the plastic surgeon should take into account technical criteria established in the medical literature, and try to apply these to the profile of the patient 7 . Published studies recommend both planes, with advantages and disadvantages; thus, it is important to master both techniques to meet the needs of each patient 13 . The subglandular plane is theoretically the best for placement of the implant because it respects the original anatomy of the breast, even though it is associated with a higher rate of complications than the submuscular plane 14 . According to McCarthy et al. 15 , the placement of the implant under the pectoralis major muscle allows better visualization and a greater quantity of mammary parenchyma available for imaging, when compared to the location under the gland, regardless of the size of the breast and type of implant. Moreover, a lower incidence of capsular contracture has been reported with the use of this approach 9, 16 , consistent with the results found by the author. Tebbetts 6 suggested the placement of the implant in a double plane, with greater or lesser release of the greater pectoral muscle, according to the needs of each case.
As an alternative, Graf et al. 17 , described the placement of the implant in the subfascial plane, with the reported benefit of better coverage of the upper pole of the breast, and without excessive manipulation of the pectoral muscles; good results were confirmed by Tebbetts 4 and the series was reported by Espírito Santo 18 . In the case of capsular contracture with an implant in the subglandular and subfascial plane, patients with visible and palpable implants or thin mammary parenchyma present a challenging reconstruction. In such cases, a secondary mastoplasty with exchange of the subglandular for the submuscular plane, associated with capsulotomy, is perhaps the only alternative [14] [15] [16] [17] . The inframammary incision allows direct and ample access for implant placement, which may be subglandular, submuscular, subfascial, or in a double plane. The resulting scar measures 4 to 5 cm, and it should mostly be positioned on the lateral portion of the breast midline. This is most commonly used by plastic surgeons in Brazil and some North American surgeons 9 . Periareolar access was described in 1972 and is widely used today 14 . The incision is planned in the lower portion of the areola and allows easy adjustment of the inframammary fold with a discreet scar. Augmentation mastoplasty may not be the only surgery in the patient's life; it may be necessary to exchange the implants at some point, and a mastopexy may be required.
Hence, the areola must be taken into consideration; for aesthetic quality and to minimize scars on the breast, the author regards periareolar access as more suitable, both as a primary approach and for future approaches inherent to the procedure.
Some disadvantages are the potential risk of contamination by a lesion of the lactiferous ducts, change in the sensitivity of the nipple, and a difficult dissection in patients with an areola less than 3 cm in diameter. This approach is indicated for patients with tuberous breasts 17, 19 . In this series, no patient developed infection or difficulty in lactation.
Round implants provide more predictable results and have the relative advantage of clinically inapparent rotation. This is not the case with the anatomic implant, in which even slight rotation becomes clinically apparent 14 . Some factors can prevent the rotation of the anatomic implant. The first is the texture of the implant, which creates friction, and a so-called Velcro effect 19 . The second is the adhesion of the implant to the surgical pocket, which is influenced by extensive dissection, an immature capsule, or an unstable implant location 18 , as when a double capsule is formed or when there is an abnormal amount of fluid in the pocket acting as a lubricant. Adams 10 stated that a tightly dissected pocket was a preventive factor against rotation of an anatomic implant, and considered this to be a static structure 14 .
The natural tendency of a sphere is to preserve its form, with maximum volume and minimum surface area; as a round implant is similar to a sphere, the pocket tends to adhere better to the implant when contraction occurs, with less dynamic alteration. With the round implant, a more spherical capsule forms when normal scar retraction occurs, which differs considerably from the shape of the anatomic implant [14] [15] [16] [17] [18] [19] . It is well known that anatomic implants have a high risk of rotation, which occurred in 10% (3 cases) in this series, motivating the author to adopt new strategies such as the use of conical implants coated with polyurethane, in a series that will be described in the future. Adams 10 encountered anatomic implant rotation in 2.7% of 37 cases; this was managed clinically, without the need for reoperation. Jewell and Jewell 11 reported an incidence of 0.8% in 119 patients who underwent surgery. Bengtson et al. 12 observed a 2.6% rate of rotations in a multicenter study with a follow-up of 3 years.
In patients who previously underwent surgery to treat morbid obesity, the use of anatomic implants was more common, with 13.3% of cases in this group, against 1.4% who received round implants. These patients had greater skin elasticity, and anatomic implants offered better volumetric distribution with adequate compensation of the surgical pocket. For the same reason, the use of round block technique was more common in the group receiving anatomic implants.
In the group that received round implants, there was a lower incidence of skin laxity, which justifies the use of this type of implant more commonly in the retromuscular plane.
There were no cases of hematoma among the 100 cases that underwent surgery by the author, which can be attributed to rigorous hemostasis, use of cold saline compresses, and external compression for 10 min. This incidence is consistent with that found by Adams 10 who also observed no cases of hematoma in 37 patients who received anatomic implants.
Although some patients had a high body mass index, rippling was not observed, demonstrating that surgical planning according to criteria established by Tebbetts 4 is effective. In 119 cases, Jewell and Jewell 11 found a 7.6% incidence of rippling, and Adams 10 reported 16%, 15 of which occurred with textured round implants and only one with an anatomic implant. Significant seroma formation and clinical sequelae were not detected in any patients. Late seroma was also not observed.
There were no cases of infection in this series, which can be attributed to a protocol using antiseptic treatment of gloves, implant, and the surgical pocket, as recommended by Adams 10 , who found only 3 cases of infection in a series of 229. It is believed that the routine use of skin contact barriers also contributed significantly to the prevention of infection.
Capsular contracture occurred in 1 patient in the group with anatomic implants (3.3%) and 5 (7.1%) in the group with round implants. Clinical and surgical procedures were adopted for prevention, and the incidence of grade III contracture was similar to the 2.5% reported by Jewell and Jewell 11 , with no grade IV contractures; this was slightly higher than the 0.58% described by Adams 10 . There was no evidence of increased risk of false negative imaging examinations for detection of malignancy. However, when the implant is placed under the pectoralis major, better visualization is possible and a greater amount of breast parenchyma may be examined [18] [19] [20] [21] .
